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Immunity

 Self vs. nonself

 Protect ion from infect ious disease

 Usually indicated by the presence of 
ant ibody

Generally specific to a single organism



Immunity 
 Active Immunity 
 Protection produced by the person’s own 

immune system
 Often lifetime 

 Passive Immunity 
 Protection transferred from another animal or 

human 
 Effective protection that wanes over time 



Antigen

 Live or inact ivated substance (e.g., 
viruses and bacteria) 
 Capable of producing immune response  

 Anti + gen = ant ibody generator



Antibody

 Protein molecules (immunoglobulins)
 Produced by B cells (lymphocytes) to bind to a

corresponding antigen (lock and key
mechanism)

 Helps neutralize  antigen and prepare it for
uptake and destruction by phagocytes

 Bone marrow is site of B cell development



Arms of the Immune System

 Humoral – ant ibodies
 Antibodies that can be used by the person who

made them or transferred to a person who is
not immune to temporarily protect that person
against an invading antigen



Arms of the Immune System

 Cell-mediated –T lymphocytes and killer
cells
 Immune response that does not involve antibodies

 Involves the activation of macrophages, natural killer
cells, and antigen-specific cytotoxic T-lymphocytes, as
well as the release of various cytokines in response to
an antigen

 Thymus is site of T-cell development



Passive Immunity

 Transfer of ant ibody produced by one
human or  animal to another

 Temporary protect ion that wanes with
t ime

 Transplacental ant ibody most important
source in infancy
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PASSIVE  IMMUNITY  VIDEO



Sources of Passive Immunity

Many types of blood or blood products

 Homologous pooled human ant ibody
(immune globulin or IG)
 IgG antibody from the blood of thousands of

American adult donors

 Hepatitis A and measles PEP



Sources of Passive Immunity

 Homologous human hyperimmune
globulin (e.g.,  HBIG)
 Taken from donors with high concentrations of

a specific antibody

 HBIG, RIG,TIG, VariZIG, VIG

 Heterologous hyperimmune serum
 Antitoxin (e.g., diphtheria antitoxin)

 Serum sickness



Monoclonal Ant ibody
 Derived from a single type, or clone, of 

ant ibody-producing cells (B cells)
 Immune globulin from human sources is polyclonal 

(contains many different kinds of antibodies)

 Antibody is specific to a single ant igen or 
closely related group of ant igens

 Used for diagnosis and therapy of certain 
cancers and autoimmune and infect ious 
diseases, as well as prevent ion of t ransplant 
reject ion



Antibody for Prevention of RSV

 Palivizumab (Synagis)
 Monoclonal

 Contains only RSV antibody

 Will not interfere with the response to a live
virus vaccine



Active Immunity

 Protect ion produced by a person's own
immune system

 Lasts for many years, often lifet ime
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ACTIVE    IMMUNITY  VIDEO



Sources of Active Immunity

 Infect ion with disease-causing form of
organism

 Vaccinat ion



Vaccination

 Active immunity produced by vaccine
 Vaccine delivers a dead or attenuated (weakened, 

nonpathogenic) form of the pathogen

 Immunity and immunologic memory similar
to natural infect ion but without risk of
disease
 Immunologic memory allows for an anamnestic

response.  After the primary immune response, the
anamnestic response is reappearance of the antibody
when the antigen is introduced



Factors that Affect Immune 
Response to Vaccines

 Presence of maternal antibodies
 Nature and amount of antigen in vaccine
 Route of administration
 Presence of an adjuvant
 Storage and handling of vaccine
 Vaccinee

 Age
 Nutritional status
 Genetics
 Co-existing disease



Classification of Vaccines

 Live attenuated
 Viral

 Bacterial

 Inact ivated



Principles of Vaccinat ion

General Rule: The more similar a vaccine 
is to the natural disease the better the 
immune response to the vaccine
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LIVE ATTENUATED 
VACCINES VIDEO



Live Attenuated Vaccines
 Attenuated (weakened) form of the 

"wild" virus or bacterium

Must replicate to produce an immune 
response

 Immune response virtually ident ical to 
natural  infect ion

 Usually produce immunity with one 
dose*

*Except those administered orally



Individual Response to Live Vaccine

Protective Level



Populat ion Response to Live Vaccine



Herd Immunity/
Community Immunity 

When a significant 
port ion of the 
populat ion is 
immune and 
provides protect ion 
for individuals who 
are not immune



Live Attenuated Vaccines

 Severe react ions possible

 Interference from circulat ing ant ibody

 Fragile – must be stored and handled 
carefully



Live Attenuated Vaccines

 Viral measles, mumps, rubella, varicella,
zoster,  yellow fever, rotavirus,
intranasal influenza,  vaccinia, oral 
polio*

 Bacterial BCG**, oral typhoid 

*Not used in the United States 
**Not used in the United States for routine TB protection



Inact ivated Vaccines

Whole
 Viruses

 Bacteria

Fract ional
 Protein-based
 Toxoid
 Subunit

 Polysaccharide-based
 Pure

 Conjugate
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INACTIVATED VACCINES VIDEO



Inact ivated Vaccines
 Cannot replicate
 Less affected by circulat ing ant ibody than 

live vaccines
 Example:  HepBvaccine and HBIG for perinatal 

hepatitis B PEP

 Always require mult iple doses
 Immune response most ly humoral
 Antibody t iter diminishes with t ime
 May require periodic supplemental booster 

doses



Individual Response to Inact ivated Vaccine

Protective Level



Populat ion Response to Inact ivated Vaccine
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Inact ivated Vaccines

Whole





Viral polio , hepatitis A, rabies, 
influenza*

Bacterial pertussis*, typhoid*, cholera*, 
plague*

*Not available in the United States



Inact ivated Vaccines

Fract ional vaccines





Subunit hepatitis B, influenza, acellular
pertussis, human papillomavirus,
anthrax

Toxoid diphtheria, tetanus 



Capsular Polysaccharide



Capsular Polysaccharide



Pure Polysaccharide Vaccines











Immune response typically T-cell independent

Not consistent ly immunogenic in children 
younger than 2 years of age

No booster response

Antibody with less funct ional act ivity (IgM
rather than IgG)

Immunogenicity improved by conjugat ion



Polysaccharide Vaccines
 Pure 

polysaccharide
 Pneumococcal

 Meningococcal

 Salmonella Typhi (Vi)

 Conjugate 
polysaccharide
 Haemophilus

influenzae type b (Hib)

 Pneumococcal

 Meningococcal ACWY



Recombinant Vaccines

Genetic engineering technology
• Hepatitis B, human papillomavirus, and

influenza (RIV3), and meningococcal B 
vaccines



Reassortant Vaccines

 Reassortant vaccines are made by mixing
genetic material from more than one
source
 Rotavirus (RV5)
 Influenza (LAIV4)
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